A new synthetic method for 1-benzoxepin-5-ones and 1-benzoxepin-5-ols from salicylaldehydes was described. Based on O-allylation, Grignard reaction, oxidation, and ring-closing metathesis in sequence, salicylaldehydes were converted to the target compounds in good yields, respectively.
Introduction
The 1-benzoxepine moiety which plays a core structure both in naturally occurring products 1 and in certain synthetic biological molecules, 2 have abstracted the attention of chemists. In addition, benzoxepinone which has been employed as starting material, can be converted to corresponding quinoline by the Friedlander reaction, 3 and can be transformed into benzoxepine by isomerization of double bond, reduction of carbonyl group, and dehydration of giving alcohol in sequence. 4 The major synthetic methods for benzoxepinones which were reported in literatures, include the cyclopropanation and sequential reductive cleavage of flavones, 5 the reaction of bromoalkyl ketones through the sequential reduction and oxidation, 6 the reaction of dihydrobenzoxepinone via silylation and following by desilylation with DDQ and collidine. 7 The drawbacks of those reported methods include the lack of conciseness, straightforward, and commercial available starting materials. Furthermore, the synthesis of benzoxepin-5-ols was paid little attention in reported literatures. 4, 8 Therefore, to develop a concise and practical method for the title compounds is requisite and significant. Since Grubbs' catalyst was developed in 1995, the ring-closing metathesis (RCM) has been widely applied to the compounds which were difficulty to be synthesized by the previous reported methods. 9 However, the synthesis of 1-benzoxepin-5-ols and 1-benzoxepin-5-ones utilized RCM has not been reported in current publications. Based on the chemistry of RCM, herein we would like to report a concise and practical method for those compounds (Scheme 1). Grubbs' cat. 
Results and Discussion
By the reaction of salicylaldehydes (1a-e) and allyl bromide in the presence of potassium carbonate in refluxing acetonitrile for 4h, allyloxybenzaldehydes (2a-e) was obtained in 95-98% yields. At the same condition if the reaction was carried out in refluxing acetone instead of acetonitrile, the yield of 2a-e was decreased.
10 Subsequently, 2a-e was reacted with vinylmagnesium bromide to give (2-allyloxyaryl)-2-propen-1-ols (3a-e) in 73-87% yields, respectively. The giving 3a-e which are all new compounds except 3c, have satisfactory spectral data. Followed by oxidation of 3a-e with MnO 2 in dichloromethane, (2-allyloxyaryl)-2-propen-1-ones (4a-e) were obtained in 70-80% yields, respectively, together with small amount of unidentified by-product. The products 4a-e which are all new compounds except 4c, have satisfactory spectral data. Subsequently, by the treatment of 4a-e with Grubbs catalyst (2 nd generation) in dichloromethane at room temperature for 6 hr, 2H-1-benzoxepin-5-ones (5a-e) were produced in 76-84% yields, respectively. Furthermore, by the treatment of (2-allyloxyaryl)-2-propen-1-ol (3a-e) with Grubbs catalyst (2 nd generation) in dichloromethane at room temperature for 6 hr, 2H-1-benzoxepin-5-ol (6a-e) were given in 64-85% yields, respectively. Thus, we have established a new route to both 2H-1-benzoxepin-5-ones and 2H-1-benzoxepin-5-ols. The structure of 5a-e and 6a-e were respectively elucidated by spectral data such as 1 H-(5a-e) and 2H-1-benzoxepin-5-ols (6a-e), such as H-2, H-3, H-4, and H-5, together with typical carbonyl carbon of 13 C-NMR of 5a-e were summarized in Table 1 . The chemical shifts of carbonyl carbon (C-5) of 5a-e in 13 C-NMR spectra.
In conclusion, a new synthetic method for benzoxepinones and benzoxepinols from salicylaldehydes was established. The application of α,β-unsaturated carbonyl functionality of benzoxepinones and allyl alcoholic functionality of benzoxepinols to synthesize some related compounds is in progressive.
Experimental Section
General Procedures. Melting points (Yanaco micro melting-point apparatus) were uncorrected. 1 General procedure for the preparation of (2-allyloxyaryl)-2-propen-1-ol (3a-e) Under N 2 , the O-allyloxybenzaldehydes (2a-e) (30 mmol) dissolved in anhydrous THF (100 mL) was stirred and cooled to 0 o C and was subsequently added vinylmagnesium bromide (1.6 M) (22.5 mL, 36 mmol). The resulting mixture was stirred at 0 o C for 0.5 hr and then at room temperature for 2 hr and then, quenched with saturated aq. NH 4 Cl. The giving mixture was concentrated in vacuo to remove THF and the resulting residue was extracted with ethyl acetate (20 mL x 5). The organic layer was combined and washed with brine, and then dried over anhydrous MgSO 4 , and filtered in sequence. The giving filtrate was concentrated in vacuo to remove the solvent. The residue which was obtained was purified by silica gel column chromatography (ethyl acetate: n-hexane = 1: 15) to give pure 3a-e. 1-(2-Allyloxy-3-methoxyphenyl)prop-2-en-1-ol (3c) . 15 General procedure for the preparation of (2-allyloxyphenyl)-2-propen-1-one (4a-e) The (2-allyloxyphenyl)-2-propen-1-ol (3a-e) (20 mmol) which was dissolved in anhydrous CH 2 Cl 2 (85 mL) was added MnO 2 (200 mmol). The mixture was stirred at room temperature for 5 hr. After concentration in vacuo, the residue which was obtained was purified by silica gel column chromatography (ethyl acetate: n-hexane = 1: 20) to give pure 4a-e. Allyloxyphenyl)-2-propen-1-one (4a). (3.01 g, 80%) 1-(2-Allyloxy-3-methoxyphenyl)-2-propen-1-one (4c) . 15 General procedure for the preparation of 2H-1-benzoxepin-5-one (5a-e) The (2-allyloxyphenyl)-2-propen-1-one (4a-e) (10 mmol) dissolved in anhydrous CH 2 Cl 2 (100 mL) was added Grubbs' Catalyst (5 mol %) and the mixture was stirred at room temperature for 6 hr. Then, the mixture was concentrated in vacuo to remove the solvent. The resulting residue was purified by silica gel column chromatography (ethyl acetate: n-hexane = 1: 20) to give pure 5a-e. 2H-1-Benzoxepin-5-one (5a). 4 General procedure for the preparation of 2,5-dihydro-1-benzoxepin-5-ol (6a-e) The (2-allyloxyphenyl)-2-propen-1-ol (3a-e) (10 mmol) dissolved in anhydrous CH 2 Cl 2 (100 mL) was stirred with added Grubbs' catalyst (5 mol %). The mixture was continually stirred at room temperature for 6 hr. Then, it was concentrated in vacuo to remove the solvent. The residue which was obtained was purified by silica gel column chromatography (ethyl acetate: n-hexane = 1: 15) to give pure 6a-e. 2,5-Dihydro-1-benzoxepin-5-ol (6a). 4 
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